Acute focal bacterial nephritis (AFBN) is a bacterial infection of the renal parenchyma without abscess formation and is classified as a subtype of acute renal pyelitis. There are many reports of AFBN in pediatrics; however, urinary tract infection, cystitis, or pyelitis developed into AFBN in few adult cases. AFBN symptoms include fever, shivering, back pain, and/or costovertebral angle tenderness. Here, we report two adult cases of AFBN in which its diagnosis using contrast-enhanced computed tomography was helpful.
Introduction
Acute focal bacterial nephritis (AFBN), sometimes called as acute lobar nephronia, is an acute, localized non-liquefactive bacterial infection of the kidney [1] . Although there are many reports of AFBN in pediatrics caused by congenital urinary malformation or vesicoureteral reflex (VUR), lesser attention for this condition is drawn in adults than in children. AFBN can be diagnosed by characteristic findings on contrast computed tomography (CT) scans. Typically, AFBN yields high negative blood culture and low positive urine culture results; therefore, it is difficult to diagnose AFBN without contrast-enhanced CT.
Here, we present two adult cases of AFBN, which lacked the typical clinical presentation.
Case Reports

Case 1
A 41-year-old female visited a home clinic complaining of high grade fever (38.5 °C) and a severe headache which lasted for a couple of days. Meningitis was suspected from her medical consultation and physical examination. Following that, she was referred to our emergency department for further examination. Her past medical history included diabetes milieus type II, which was treated using oral drugs. Physical examination upon arrival revealed that her blood pressure was 140/80 mm Hg, heart rate was 86 beats/min with regular rhythm, blood oxygen saturation was 100% under atmospheric conditions, and body temperature was 36.0 °C. Blood chemistry analyses revealed severe inflammation (12,900/μL white blood cells (WBCs)/μL with 83.3% neutrophils and 39.2 mg/dL Creactive protein), mild hyponatremia (131 mEq/mL), coagulant dysfunction (103% prothrombin, 39.0 s activated partial thromboplastic time, 1,014 mg/dL fibrinogen, and 3.7 μg/mL D-dimer), and impaired glucose tolerance (231 mg/dL glucose and 8.0% hemoglobin A1c). Further, mildly decreased albumin (3.7 g/dL), and mildly increased total bilirubin (1.7 mg/dL), gamma-glutamyltransferase (211 IU/L), alkaline phosphatase (469 IU/L), and lactate dehydrogenase (355 IU/L) were also revealed. Although she suffered intolerable head pain with queasiness, physical examination revealed no neck stiffness, Kernig, or Brudzinski sign, or costovertebral angle tenderness. Electrocardiography revealed a normal, regular heart rhythm without ST changes. Brain and chest CT revealed nothing that suggested infected lesions. Cerebrospinal fluid (CSF) culture and urine culture detected no bacteria, but blood culture revealed the presence of Escherichia coli (Fig. 1a) . Urinalysis revealed 1 -4 WBCs per high-power field (HPF) and 5 -9 red blood cells (RBCs)/HPF with no bacteria. Non-contrast CT revealed mildly swollen right kidney accompanied by fat stranding in the peritoneal cavity, which suggested inflammation (Fig. 1b) . Then contrast-enhanced CT was performed on the day of admission, revealing wedge-shaped, non-contrast, and low density mass-like lesions in the right kidney consistent with AFBN (Fig. 1c) . Consequently, anti-bacterial agents were initiated (Fig. 2) . After 3 weeks of antibacterial treatment, chemical analyses of inflammatory response dramatically improved, and symptoms completely disappeared.
Case 2
A 78-year-old female presented to our hospital with complaints of fatigue, headache, and low grade fever lasting for a couple of days. Her medical history included hypertension, which was treated using medicine. She had no history of urinary tract infection. Upon arrival, her blood pressure was 133/78 mm Hg, heart rate was 76 beats/min with regular rhythm, blood oxygen saturation was 99% under atmospheric RBCs/HPF with no bacteria. Urinary and blood culture were negative for bacteria. Although she had no abdominal symptoms, non-contrast, whole-body CT was performed to further explore the possibility of infection. Non-contrast CT revealed signs of fat stranding in the pararenal space and mild swelling of the right kidney suggestive of infection (Fig. 3a) . Contrast CT revealed wedge-shaped defects as well as enhancement in the right kidney which suggests that infection has been present for some time (Fig. 3b) . She was then diagnosed with AFBN and antibacterial treatment was initiated (Fig. 4) . After 3 weeks of antibacterial treatment, chemical analyses and her symptoms improved.
Discussion
Reports about imaging in patients with acute bacterial renal infection are plagued by inconsistency in terminology; there is no consensus among radiologists, urologists, pathologists, podiatrists, and nephrologists about terms describing acute bacterial infection [1] . Recently, the condition is therefore getting new names, such as AFBN or acute lobar nephronia. AFBN is defined as an acute, localized, and non-liquefactive inflammation of the kidneys caused by bacteria [2] . This strong focal infection may also produce renal abscesses. Clinical symptoms include high fever, shivering, abdominal or back pain, and/or costovertebral angle tenderness. AFBN is common in pediatrics and is considered to be associated with urinary malformation or VUR. Imaging findings for AFBN are characteristic; ultrasonography reveals nephromegaly [3] , whereas contrastenhanced CT reveals oval and wedge-shaped masses with obscure borders and poor contrast enhancement in the arterial phase [4] . However, CT findings sometimes require exclusive diagnosis from liver abscesses and/or malignant renal tumors. As the condition improves, the noticeable shadows seen on CT scans disappear. Recently, there are some reports stressing on role of magnetic resonance imaging (MRI) in diagnosing AFBN, although the modality is expensive and not always available [5, 6] . Underlying conditions that cause AFBN include diabetes mellitus, liver cirrhosis, malignant tumor, ureteral stone, VUR, or neurogenic bladder. The cause of AFBN is bacteremia as well as an ascending infection of Gram-negative bacteria, including E. coli [7] . When antibacterial treatment is initiated before urine culture results are known, the administration of carbapenem or cephem antibiotics is recommended. Even in the acute inflammatory phase of AFBN, there are some cases in which blood and urine cultures are negative for bacteria and urinalyses reveal no hematuria or pyuria. Liping et al [8] reported that, in 14 pediatric cases of AFBN, 28.6% and 71.4% patients revealed negative results for bacteria in urine and blood cultures, respectively. In some cases, AFBN is considered to result from a bloodstream infection. Therefore, AFBN diagnosis is difficult unless contrast-enhanced CT reveals findings indicative of this condition. In general, AFBN is reported to respond well to antibiotics. However, a few cases of AFBN have reportedly developed septic shock. CT findings for AFBN usually improve in a month after diagnosis and treatment. In some cases, renal resection is required because of recurrence or prolonged infection. Therefore, AFBN should be promptly diagnosed. When patients with an unknown infection present with back pain, headache, or non-generalized fatigue, contrast-enhanced CT should be immediately performed to diagnose or rule out AFBN. A previous study showed that antibiotics administration for 3 weeks was optimal for reducing recurrence [9] . Therefore, long-term administration of antibiotics is recommended as soon as AFBN is diagnosed [10] .
In our cases, there were no characteristic symptoms except headache. Tauber et al [11] reported that some AFBN patients present with neurologic symptoms, including consciousness disturbance, nuchal rigidity, and seizure, although their CSF examination was negative. There are reported cases of AFBN patients presenting with headache mimicking meningitis in which CSF examination negated the possibility of meningitis, and CSF culture revealed no pathogens [12, 13] . Fujiwara et al [14] reported the possibility of mild encephalitis/encephalopathy with a reversible splenial lesion accompanying AFBN. These neurologic symptoms are considered to stem from the influence of bacterial cytokines on central nervous system (CNS). High levels of interleukin (IL)-γ and IL-6 are likely related to symptoms of CNS infection. Indeed, Akiba et al [15] reported that the association between AFBN and acute encephalitis/encephalopathy can be explained by increased levels of IL-γ in serum and IL-6 in CSF.
Conclusion
Here, we reported two cases of AFBN without typical symptoms. Bacterial infections accompanied by CNS symptoms are difficult to differentiate from meningitis. Although CSF analyses may be helpful in ruling out meningitis, further in- 
